Modulation of antioxidant enzyme expression and function by estrogen.
Oxidative stress plays a pivotal role in the pathogenesis of atherosclerosis and can be effectively influenced by radical scavenging enzyme activity and expression. The vasoprotective effects of estrogens may be related to antioxidative properties. Therefore, effects of 17beta-estradiol on production of reactive oxygen species and radical scavenging enzymes were investigated. 17beta-estradiol diminished angiotensin II-induced free radical production in vascular smooth muscle cells (DCF fluorescence laser microscopy). 17beta-estradiol time- and concentration-dependently upregulated manganese (MnSOD) and extracellular superoxide dismutase (ecSOD) expression (Northern and Western blotting) and enzyme activity (photometric assay). Nuclear run-on assays demonstrated that 17beta-estradiol increases MnSOD and ecSOD transcription rate. Half-life of MnSOD mRNA was not influenced, whereas ecSOD mRNA was stabilized by estrogen. Copper-zinc SOD, glutathione-peroxidase, and catalase were not affected by estrogen. Estrogen deficiency in ovariectomized mice induced a downregulation of ecSOD and MnSOD expression, which was associated with increased production of vascular free radicals and prevented by estrogen replacement or treatment with PEG-SOD. In humans, increased estrogen levels led to enhanced ecSOD and MnSOD expression in circulating monocytes. Estrogen acts antioxidative at least to some extent via stimulation of MnSOD and ecSOD expression and activity, which may contribute to its vasoprotective effects.